Peroxisomal Fba2p and Tal2p complementally function in the rearrangement pathway for xylulose 5-phosphate in the methylotrophic yeast Pichia pastoris.
In this work, we analyzed several genes participating in the rearrangement pathway for xylulose 5-phosphate (Xu5P) in the methylotrophic yeast Pichia pastoris (syn. Komagataella phaffii). P. pastoris has two set of genes for fructose-1,6-bisphosphate aldolase (FBA1 and FBA2) and transaldolase (TAL1 and TAL2), although there are single-copy genes for fructose-1,6-bisphosphatase (FBP1) and transketolase (TKL1), respectively. Expressions of FBP1 and TAL2 were upregulated by non-fermentative carbon sources, especially methanol was the best inducer for them, and FBA2 was induced only by methanol. On the other hand, FBA1, TAL1 and TKL1 showed constitutive expression. Strain fbp1Δ showed severe growth defect on methanol and non-fermentable carbon sources, and growth rate of strain fba2Δ in methanol medium was slightly decreased. Moreover, Fba2p and Tal2p possessed peroxisome targeting signal type 1 (PTS1), and EGFP-Fba2p and EGFP-Tal2p were found to be localized in peroxisomes. From these findings, it was suggested that Fba2p, Fbp1p and Tal2p participate in the rearrangement pathway for Xu5P in peroxisomes, and that the altered Calvin cycle and non-oxidative pentose phosphate pathway involving Tal2p function in a complementary manner.